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Ns21 40365. OnucaHue 



H306peTeHMe OTHOCHTCfl K TepM03JieKTpMHeCKMM KOHflMUMOHUpyiOLUMM v\ 

xonoflnnbHO-Mopo3nnbHbiM ycTpoMCTBaM, npuMeH^eMbiM, HanpuMep, Ha 
nacca>KnpcKOM >Kejie3HOAopo>KHOM m flpyroM TpaHcnopTe. 



I nenaTb I 



M3BeCTHbl yCTpOMCTBa flJlfl KOHflMMMOHUpOBaHMfl B03flyxa B 

TpaHcnopTHbix cpeflCTBax, coAepwamwe Tennoo6M6HHMKM (boa^hom, 
ncnapnTenbHbifi, B03AyLUHbiw), paAnai4MOHHo-KOHBeKTHBHbie naHe/in 

pa3HblX BHAOB, C|)OpM M Ha3HaM6HHM, CBfl3aHHbie C 

TepMOS/ieKTpMHecKHMn 6aTape^MM, BK/uonaioinwe hctohhmk nocTOHHHoro 
TOKa - TepMoo/ieKTpuHecKne reHepaTopbi Tenna n xonoAa, 3aMKHyTbie 
KOHTypbi LinpKynnpyK)inero TenjiOHOCHTena b bma© cfcwibTpo- 

BeHTMJl^UMOHHbiX M Ten/1 OOTBOA^^HX >KHAKOCTHblX CMCTeM, CMCTeMbl 

AnamocTMKM m KOHTponfl, p*A flpyrux BcnoivioraTenbHbix CHCTeM, 
^~HBf\ ppnvf^pr, Be HTMJ16M , HacocoB m AP-> paccMOTpeHHbie w 
npoaHanM3npoBaHHbie b KanecTBe aHanoroB w npoTOTuna no 
OTeHecTBeHHbiM aBTopcKUM CBHAeTenbCTBaM (A.C.) h 3apy6e>KHbiM 
naieHTaM. 

YcTaHOBKa An* KOHAHUHOHnpoBaHU^ B03Ayxa no A.C. CCCP N 962038 
pa6oTaeT b paAnaunoHHO-KOHBeKTHBHOM pewwMe. rioBbiLueHne 
SHepreTunecKOii scJxjDeKTWBHOCTK ycTaHOBKn ocymecTB/ifleTCfl 3a cneT 
MOHTa>Ka TepMOHyBCTBMTenbHoro s^eMeHTa pacxoAHo-TeivinepaTypHoro 
AaTHMKa b KOHTaicre c ropaHHMH cna^MM TepMo6aiapePi h 6jiokom 
ynpaB/iehina. YcTaHOBKa KOHAHMHOHnpoBaHU^ B03Ayxa no A.C. CCCP N 
975464 no3BOJiaeT actxfceKTHBHO npw MMHUMaribHbix 3aTpaTax 
xonoAn/ibHOM m TennoBOM mou4hocth 3a c^eT BBeAeHWfl paAnaqHOHHoro 
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CTp. 2H3 11 



Tennoo6MeHa o6ecneHMTb TennoBOM komcJdopt b Ka6nHe TpaHcnopTHoro 
cpeflCTBa, npw otom paflnaMMOHHO-KOHBeKTMBHa^ naHe/ib pacnonoweHa 
noA dp\AnbTpy\ou\eiA naHenbK), a b ciwewHbix Tpy6ax B03Ayx ABHweTca b 
npoTMBono/io>KHbix HanpaBneHMflx, hto no3BormeT BbipaBHUBaTb 
TennoBoe no/ie paflnauwoHHOM noBepxHOCTH naHenn n ynymuaTb 
ycnoBHfl cteMa Tenna c noBepxHOCTM Tpy6 m xoxioflHbix cnaeB 
TepMo6aTapeM. fl/ia yMeHbweHMfl TennoBbix hotokob Me>KAy 
TepMo6ajapeflMM naKeTbi KaHa/iOB M3onnpoBaHbi flpyr ot flpyra 
Ten/ioM3onflunoHHbiMH npoicnaflKaMn. B TepMoa/ieiapuMecKOM 
ycTpo^CTBe no A.C. CCCP N 1010413 ana C03flaHMfl MHKpoKJiwviaTa b 
TpaHcnopTHOM cpeflCTBe 3KOHOMMHHOCTb ycTpoficTBa noBbiujaeTCfl 3a 
cneT coAep>KaHiifl 33MKHyToro BOflflHoro KOHTypa, pacnonoweHHoro 
Me>Kfly xonoAHbiMM cnaflMH TepMo6arapeM reHepaTopa v\ ropflnwviw 
cna^MM Tepi\/io6aTape£i KOHAHUMOHepa, a TaioKe perynaTopa c 
noBopoTHbiM BanoM. TepMo6aTapen KOHAHLiHOHepa CHa6>KeHbi 
Aono/iHUTe/ibHbiMn sjieiapoMexaHMHecKHMM nepeitnjoHaTejiflMM, 
ycTaHOBJieHHbiMM Ha 3acnoHKe KOHAHUHOHepa, npn stom noABMWHbie 
KOHTaicrbi nepeKJiKDHaTenfl nojiapHOCTH yciaHOBneHbi Ha noBopoTHOM 
Ba/iy peryn^Topa. B ycTaHOBKe An* KOHAHMMOHMpoBaHUfl B03Ayxa (A.C. 
CCCP N 1034931) Rna noBbiiueHHfl aHepreinnecKOM h rurneHMHecKoPi 
3c|D4)eKTMBHOCTH, a TaioKe HaAewHOCTH pa6oTbi ycTaHOBKH nyTeM 
BbipaBHUBaHU^ TeivmepaTypHoro nona paAnai4MOHHO-KOHBeKTHBHbix 
nanenew s HanpaBneHHH ot BXOAHoro B03AywHoro Kormeiaopa k 
BbixoAHOMy, b B03AyuJHbix KaHa/iax naHenefi yciaHOBneHbi 
nepcjDopupoBaHHbie Tpy6KM pa3Horo KOHCTpyKTWBHoro BbinonHeHwa - 
cy>KaK)U4Mecfl, yBe/iHHHBatoinweca no Rnwne B03AywHoro KonneKTopa, 
hto no3BonaeT o6ecnennTb BbipaBHMBaHMe TennoBOM Harpy3Kw 
TepMo6aTapefi, pacnono>KeHHbix Ha o6mnx B03AywHbix KaHanax, 
CHM3MTb rpaAneHT TeMnepaTypHoro nona naHejiefi. EcTb p*A ycrpowcTB 

KOHAHMMOHMpOBaHMfl, B KOTOpblX PJ]9\ nOBblWeHH* 3(£4)eKTI/1BHOCTH 
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CTp. 3H3 11 



ncnapMTenbHbie 6jiokh, BKnfonaromne eMKOCTb fl/i^ whakocth c nopHCToti 
neperopoflKOfi c KOHTypHOM MupKyn^Lineii oxna>KAaK)inefi wwakocth, b 
flpyrux BaKyyM-Hacocbi, KOHBeKTMBHbie Tennoo6MeHHMKM, cocTOflinwe M3 

flByX n/lOCKOCTeil, OflHa H3 KOTOpblX C0O6lHeHa C B03AyLUHO->KHAKOCTHblM 

pafl^aTopoM, a Apyraa nepe3 6aK - c BcacbiBaHDLqew no/iocTbio BaKyyM- 
Hacoca (A.C. CCCP N 1250483). B A.C. CCCP N 1438972 ycTaHOBKa 
Arm KOHflMLjMOHnpoBaHMfl B03Ayxa TpaHcnopiHoro cpeflCTBa coflep>KMT 
TepMOSJieKTpuHecKMii reHeparop xonoAa m Tenxia c cucTeMOM OTBOfla 
Tenna ot ropaHHx cnaeB TepMo6aTapeii, BKnioMaioinafl KOHBeKTWBHbifi 
Tennoo6MeHHHK m paflnaLinoHHyK) naHenb, cnywamyK) ana noBbiujeHwa 
3c|D4)eianBHOCTH pa6oTbi ycTaHOBKn; nocneAHflfl BbinoriHeHa H3 
OTflenbHbix noflBM>KHbix 3/ieivieHTOB, pa3Ae^bHO noAKHK)HeHHbix k Hacocy 
nepe3 3/ieKTpoMarHMTHbie KnanaHbi. 

Bee BbiiuenepeHMcneHHbie ycnpoMCTBa m ycTaHOBKH ppa 
KOHAHMHOHnpoBaHM^ B03Ayxa, C03AaHHbie b CCCP b 70-80-e roAbi, 
MMewT p^A cymecTBeHHbix HeAOCTaTKOB, maBHbie H3 KOTopbix: HM3Kafl 
3HepreTMMecKa« s^eicrnBHOCTb; 6ojibwne xonoAonorepw, npwBOAfiiAHe 
k noBbiLueHHbiM 3aTpaTaM Ha KOHAHMnoHnpoBaHue B03Ayxa n TeM caMbiM 
npMBOAflLL|ne k yBennweHMK) ra6apnTOB KOHAMUMOHepa; OTcyTCTBue 
paBHOMepHOCTM TeMnepaTypHoro norm m B03HHKHOBeHne Ha 
paAnaqnoHHOM noBepxHOCTw nepeox/ia>KAeHHbix hjiw neperpeTbix 
ynacTKOB, yxyAwajouiHX pa6oTy TepMo6aTapeti, CHWwaa mx 
xonoAwnbHbiii Kos^cjDMLiMeHT; bwxoa W3 CTpoa TepMo6aTapefi w3-3a 
neperpeBa mx rop^Hnx cnaeB b ycnoBH^x >KapKoro Kni/iMaia unn Ha 
npon3BOACTBe c noBbnueHHbiMH TeMnepaTypHbiMH pe>KHMaMn; 
BbiHy>KA6HHoe OTKntoneHne TepMo6aiapePi ot hctomhwo 
3/ieKTpo3Heprnn, hto npuBOAUT k noBbiiueHHbiM Ten/ioBbiM noTep^M 
Me>KAy hx xo/iOAHbiMH m ropflHMMM cnaflivin h p^A APyrnx. 

TepMoaneiapuHecKne KOHAnunoHepbi, ocymecTB/iaioinne nonHyra 
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o6pa6oTKy B03flyxa, b 3apy6e>KHbix cipaHax npaKTMMecKM He 
Mcnonb3yK)Tca. 3aTO pa3pa6oiaHo MHO>KecTBO KOHCTpyKqMM 
OTonnTe/ibHo-ox/iaAHTenbHbix arperaTOB, a TaioKe oTflenbHbix ycTpoMCTB 
fljifl ocyujeHMfl B03flyxa (naT. CLUA NN 4499736, 45006103). HmepecHO 
Mcnorib30BaHne TepMooneKTpuHecKMX TennoBbix HacocoB, 
ycTaHaB/iMBaeMbix Ha CTeHKe v\nv\ noTonKe pjin o6orpeBa win co3flaHHfl 
MUKpoKnuMaTa b KOMHaTax, b KOTopbix HeT flBH>KyLLjMXCH wacTeti, M 
Termoo6MeH ocymecTBJiaeTCfl nyTeM eciecTBeH hom KOHBeKunn (naT. 
CCCP N 4492086). AHanornHHoe HarpeBaiomee h oxna^afoinee 
ycTpowcTBO pa3pa6oTaHO pnn aBTOMo6nnefi (naT. CUJA N 4280330), 
KOTopoe pa6oTaeT ot oTflenbHOM aKKyMynflTopHow 6aiapen h MO>KeT 
c^yHKLiHOHnpoBaTb 6e3 BKjnwneHHoro ABuraTenfl. npnMeHflK)TCfl v\ 
TpaflMLinoHHbie cucTeMbi M B03Ayx-B03Ayx", KaK npaBM/io, npoTMBOTOHHbie 
(naT. CLUA N 4463569). H3BecTHO ycTpoficTBO Tuna Tenno- 
xnaflOBeHTun^Topa, b kotopom Me>KAyAByMfl MwiHHApwHecKHMH 
poTopaivin, noflo6HbiMM LieHTpo6e>KHOMy BeHTun^Topy, noMeuieHbi 
TepMo6aTapen, BpamaeMbie c poTopaMM KaK eAUHbiw nonbivi arperaT, 

3anO/lHeHHblM WHAKOCTbK), T3KMM 06pa30M AOCWaeTCfl C03AaHMe 

oxna>KfleHHoro n HarpeToro noTOKOB B03Ayxa (naT. CLLIA N 3599437). B 
MomHbix OTonMTe/ibHO-oxnaAHTeribHbix ycTpoMCTBax Tuna "B03Ayx- 
B03Ayx", ">KMAKOCTb-B03Ayx" ocHOBHoe BHHMaHwe yAermeTCfl 

COBepLUeHCTBOBaHMK) CMCTeMbl Tenri006MeHa, KOHCTpyKL|MflM 

Ten/ioo6ivieHHviKOB n cnoco6aM hx loroTOBneHM*. Hcno/ib3yK)TC« 
3KCTpyA^poBaHHbie Ten/ioo6MeHHMKM cjio>khoCi KOHctwrypaqnw (naT. 
CLUA N 4472945); uronbHaTbie nnn n/iacTUHHaTbie Ten/ioo6MeHHHKM, 
M3roTOBneHHbie H3 oahom ue/ibHOw 3aroTOBKki (naT. CLUA N 4297849); 
pa3BMTbie Tennoo6MeHHMKH H3 nopucToro MaTepnana, b KOTopbix 
nivieioTCfl KaHa^bi a^* TpaHcnopTupoBKH CKOHAeHCHpoBaBiuefic* 

>KHAKOCTM, M M30TepMMHHOCTb CMCTeMbl AOCTliraeTCfl npW MCnOJlb30BaHHM 

ncnapeHMfl h KOHAeHcaqMM BeujecTBa, 3anonHflK)Lnero Tennoo6MeHHHKw. 
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i awe cudeMbi mo>kho Hcno/ib30BaTb Arm ecTecTBeHHO-KOHBeKTHBHoro 
Tennoo6MeHHMKa (naT. CLUA N 4448028). 

B naTeme CUJA N 4350016 orwcbiBaiOTCfi ycTpoficTBO m cnoco6 
oxna>KfleHMfl npn noMomn TepMoojieicrpuHecKoro anewieHTa, 
pa6oTaK)Lnero ot nocTOHHHoro TOKa, b kotopom Teruio, nepeHeceHHoe Ha 
rop^HyK) CTopoHy, pacceHBaeTca Ha BHeixiHeM Tennoo6ivieHHHKe, 
oxna^aeMOM boaom, a Taiwe B3aw\/ioAeticTBMeM c BHewHefi cpefloti. 

H3 paccMOTpeHHbix oTenecTBeHHbix m 3apy6e>KHbix aHanoroB Han6ojiee 
6jim3khm aHanoroM, Bbi6paHHoro 3a npoTOTun n3o6peTeHMH, othochtca 
ycTaHOBKa nna KOHflUMMOHMpoBaHM^ B03Ayxa KaSnHbi TpaHcnopTHoro 
cpeflCTBa, npuBeAeHHaa b A.C. CCCP, M. Kn. B 60 H 3/00, N 688351 , 
1 979. YcTaHOBKa coaepwwT TepMOsneKTpHHecKMM reHepaTop, 

nOAKJIIOHeHHbM K HCTOHHMKy nOCTOflHHOrO TOKa, 

c(DMJlbTpOBeHTMJl^l4HOHHyK) H Ten n OOTB OA^LiiyK) >KMAKOCTHyK) CMCTeMbl, 

coeAHHeHHbie c paAnaunoHHO-KOHBeKTHBHbiMM naHenflMH, 
HanpaBneHHbiMM paAnaunoHHbiMn noBepxHOCT^Mn b 30Hy Haxo>KAeHna 
BOAMjen^ TpaHcnopTHoro cpeACTBa; c npoTHBononowHofi CTopoHbi 
naHenn wvieKrr TennoBoii KOHTaicr c TepMosneKTpHHecKMMM 6aTapeaMn, 
npuneM 3tm naHeiiM BbinormeHbi c BHyTpeHHUMn B03AyLUHbiMM 
KaHanaMH, k hum noAcoeAMHeHbi Kojuieiaopbi, CHa6>KeHHbie BbinycKHbiMM 
KpaHaMH. YcTaHOBKa MoweT pa6oTaTb b pewwwax aopai4nn, 
paAnaMMOHHoro, JiynncToro, paAnaqnoHHO-KOHBeKTMBHoro oxna>KAeHHfl 
nnn HarpeBa, a TaiOKe KOHAyKTHBHoro Ten/ioo6ivieHa c B03MO>KHOCTb»o 
Mcnonb30BaHM« (b KOHKpeTHOM cjiynae) ox/ia>KAeHHoro Hn>Ke tohkh pocw 
B03Ayxa ana nacTHHHoro OTBOAa Tenna ot roppniix cnaeB 
TepMoaneKrpuHecKMX 6aTapeti, hto no3BOJiaeT noBbicnTb 
34)4)eKTMBHOCTb KOHAHMMOHMpoBaHMA B03Ayxa w o6ecneHHTb 
KOMcj^opTHbie ycnoBMfl npn 6ojiee 3HaHHTenbHbix TennonocTymieHHflx b 
Ka6nHy 3a cneT npuMeHeHMfl KOMnneKCHoro B03AeficTBHfl Ha cpeAy 
paSoHetf 30Hbi Ka6nHbi. 
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OflHaKO BbiujenepenncjieHHafi ycTaHOBKa, Bbi6paHHaa b KanecTBe 
npoTOTuna, HMeeT p^fl BbiweynoMHHyTbix HeflOdaTKOB, hto orpaHMHuno 
ee npuMeHeHne nna wcnonb30BaHHfl b KanecTBe KOHAHMHonepa una 
TpaHcnopTHoro cpefldBa. 

npeftnoKeHHoe n3o6peTeHne HanpaBneHO Ha ycipaHeHne 
nepenncjieHHbix Bbiuie HeflOdaTKOB, a wvieHHO Ha nonyneHue bwcokom 
3HepreTMMecKoi4 n rnrneHHHecKOM 3<£c|3eKTHBH0c™, a TaioKe h3A6>khocth 
pa6oTbi ycrrpoficTBa npn MHHWMa/ibHbix 3aTpaTax sjieicrpMMecKofi 

MOU4HOCTM 3a CHeT KOM6MHMpOBaHHOrO BOSflyiUHO-BOflflHOrO 

TennooTBOAa h ncnonb30BaHHfl, b 3aBMCHMOCTM ot Ha3HaMeHwa, OflHO- 
AByxKacKaflHbix h OAHO-flByxcnyneHHaTbix reHepaTopoB xonofla h Tenna 
Ha 6a3e oflHOKacKaflHbix TepMOoneKTpMMecKMX 6aTapeCi, BbinoxiHeHHbix b 
BMfle flByx B03flyiuHbix n OAHoro >KMflKOCTHoro paflnaTopoB npn 
MHHMManbHbix Maccora6apMTHbix napaiweipax ycTpotiCTBa. 

CymHOCTb peujeHM^ nocTaB/ieHHoti 3aflaMH comacHO n3o6peTeHHK> 

3aKTlK)HaeTCfl B TOM, HTO B yCTpOMCTBe flflfl KOHflMLlHOHMpOBaHHSR (b 

AanbHefiweM no TeKCTy-oxna>KfleHMH n HarpeBa) B03flyxa (ra3a) b 
33MKHyT0M o6"beMe, Hanpmviep, TpaHcnopTHoro cpefldBa, coAepwameM 
TepMoaneKTpuHecKUM B03flyLUHbiw reHepaTop xonofla h Ten/ia, 
BKHJonaKDinnM b ce6a TepMoaneKTpMHecKne 6aTapen, noAKnioHeHHbM k 
ncTOHHUKy nocTOHHHoro TOKa nepe3 nynbT ynpaBJieHna, no3BO/iflK>mn£i 
M3MeH«Tb nonflpHOCTb npuno>KeHHoro k TepMoaneicrpuMecKUM 6aiape«M 

Hanpfl>KeHMfl, CjDI/IJIbTpOBeHTmiflLlHOHHyK) H TennOBOflflHyK) >KMflKOCTHyK) 

cucTeMy, Bbino/iHeHHOM b BMfle: 

- no MeHbinefi iviepe, M3 flByx B03AywHbix v\ OAHoro wmakocthoi-o 
paAnaTopoB, npn stom Ka>KAbM B03AyuJHbiM paAnaTop coeA^HeH c 
cooTBeTCTBy k)ihm m >KMAKOCTHbiM paAHaTopoM nocpeACTBOM OAHoro 
KacKaAa TepMoaneKTpMHecKnx 6aTapefi, npmeM ropflHaa cTopoHa 
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TepMoaneKTpuMecKnx 6aTapefi coeflMHeHa c >KMflKOCTHbiM paflnaTopoM, a 
xo/ioflHaa cTopoHa coeflUHeHa c B03flyiiiHbiM paflnaiopoivi; 

- B03flyujHbix paflnaTopoB, pa3fleneHHbix no xofly ABHweHH* B03flyxa He 
MeHee mom Ha flBe TenjioM30JinpoBaHHbie flpyr OTflpyra CTyneHu 
oxna^eHMfl, a cooTBeTCTByjoinne mm TepMoaneKTpuHecKne 6aTapen 
HMeroT pa3nnMHbie pa6oMne HanpaweHMfl, npuMewi Hanp^eHne Ha 
TepMosneKTpMMecKMX 6aTapenx BTopow cryneHw 6o/ibwe HanpaweHua Ha 
TepMooneKTpi/iHecKMX 6aTapeax nepBofi CTyneHu He MeHee weM Ha 20% c 
cooTBeTCTBytounHM yBeni/meHi/ieM Ha nocrieAytOLAHx cTyneHax no xoAy 
ABH>KeHHfl B03flyxa; 

- no MeHbinefi Mepe flByx B03flyujHbix n oflHoro >KMflKOCTHoro 
paflnaTopoB, npu stom Ka>KflbiM B03flyujHbiM paflwaTop coeflUHen c 
>KMflKOCTHbiM paflnaTopoM flByMA KacKaAaMW TepMoaneiapuMecKnx 
6aTapeM, npn stom nepBbiPt KacKaa TepMoa/ieKTpMMecKMX 6aTapew 
coeflMHeH co BTopbiM KacKaflOM nocpeACTBOM TennoBbix nepexoAHMKOB, 
TepMnnecKM coeAHH^KDiiiMX rop^nyK) CTopoHy TepMosneKTpuHecKwx 
6aTape£i nepBoro KacKaAa c xohoahom CTopoHofi TepMos/ieiapuMecKnx 
6aTapew BToporo KacKaAa. 

CymecTBeHHbiMn otjihmuamm npeA/ioweHHoro TepMOsneiapMHecKoro 
reHepaTopa xo/iOAa b ycTpoMCTBe aji* oxnajKAeHfifl B03Ayxa flB/ifwrcfl: 

- BbinoriHeHne ero, no MeHbwew Mepe, m Asyx B03AywHbix v\ OAHoro 
>KMAKOCTHoro paAHaTopoB, coeAWHeHHbix nocpeACTBOM oahofo KacKaAa 
TepMoaneKTpMHecKnx 6aTapefi, KorAa ropaHaa CTopoHa 
TepMoaneiapMHecKnx 6aTapefi coeAMHeHa c WHAKOCTHbiM paA^aTopoM, a 
xonoAHaa - c B03AyuJHbiM, sto no3BonaeT ocymecTBHTb renno\A3on^i\\A\o 
>KHAKOCTHoro paAnaTopa 6e3 yBennneHMfl o6i±|eii BbicoTbi h He Tpe6yeT 
Tennon30/i«qnn B03AywHbix paAwaTopoB; 

- BbmonHeHne ero B03AyuuHbix paAHaTopoB no xoAy ABWKemn sozpyxa 
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He MeHee hsm H3 flByx Tennon3onnpoBaHHbix flpyr ot flpyra CTyneHefi 
oxna>KfleHMfi, a cooTBeTCTByK)mne hm TepMosneKTpwHecKHe 6aTapen 
HMetOT pa3JiMHHbie pa6onne Hanp^eHU^, npuneivi HanpaweHwe Ha 
TepMoa/ieKTpuMecKnx 6aTapeax BTopoii CTyneHU 6onbLue HanpaweHwa Ha 
TepM03/i6KTpnH6CKMX 6aTapeax nepBow CTyneHM, He MeHee seM Ha 20% 
no OTHomeHHK) k npeflbiflyii4eii, hto no3BOJiaeT co3flaTb no xofly 
flBM>KeHM« B03flyxa Heo6xoflMMbiM fljia 3cf)c|DeKTMBHoro Tennoo6MeHa 
rpaflneHT TeMnepaiyp Me>Kfly B03AyxoM m paflwaTopoM. lipid 
yivieHbiiieHMM TennonepeTOKOB no B03flywHOMy paflnaTopy, 
pa3fleneHHOMy Ha Tenjion3onnpoBaHHbie flpyr ot flpyra CTyneHU 
oxna>KfleHMfl; 

- BbinonHeHne ero, no MeHbuiefi Mepe, m flByx B03flyujHbix n oflHoro 
>KHflKOCTHoro paflnaTopoB, Korfla Ka>Kflbirt B03flyiUHbiM paflnarop 
coeflMHeH c >KMflKOCTHbiM paflwaTopoM flByMfl KacKaflaivin 
TepMoaneiapMHecKnx 6aiapeM, npu 3tom nepBbifi KacKafl 
TepMosneKTpuMecKHX 6aTapetf coeflMHeH co BTopbiM nocpeflCTBOM 
Ten/ioBbix nepexoflHUKOB, TepMMMecKM coeflUHHKJiuiMX ropflnyio CTopoHy 
TepMOSJieKTpMMecKnx 6aTapetf nepBoro KacKafla c xo/ioflHOfi dopoHofi 
Tep MOsneKTpi/iMecKMX 6aTapefi BToporo KacKafla, hto no3BOJi«eT npn 
CHMKeHMH xo/ioflonpon3BOflHTe^bHOCTH reHepaTopa xo/iofla nonynaTb 
6onee HH3Kne TeMnepaTypbi, T.e. o6ecneMMBaTb 6o/ibUJne nepenaflbi 
TeMnepaTyp. 

ripn M3MeHeHMM nojiapHoc™ nmaHUfl TepMOoneKTpMHecKUM reHepaTop 
xo/iofla npeBpaii4aeTC« b reHepaTop Tenna. 

Bee ocHOBHbie npn3H3Kn npeflno>KeHHoro ycTpoMCTBa OTcyTCTByioT b 
ycTpo^CTBax aHa/iorax w npoTOTwne, B3anMOCB*3aHbi flpyr c flpyroM n c 

npH3HaK3MM KOHCTaTHpyJOLHefl HaCTH. HX CBfl3b HOCMT yCTOMMUBblM 

xapaiaep. 
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npeAno>KeHHoe ycTpoficTBO noKa3aHO Ha nepTewax, rfle: Ha (Jnir. 1 - 
npnHL4nniianbHa^ cxeivia ycTpowcTBaj Ha $nr. 2 - 4 - ceneHne 
TepMoaneiapuHecKoro B03flyLUHoro reHepaiopa xonofla, npn 3tom Ha 
4)nr. 2 npuBefleH oflHocTyneHMaTbiPi oAHOKacKaflHbifi, Ha dpw. 3 - 
AByxcTyneHMaTbiCi, oflHOKacKaflHbm, Ha $ur. 4 - AByxKacKaflHbiti 
TepMosneKTpMHecKMM B03flyiuHbiM reHepaTop xonoAa n Tenna. 

npuHLtMnnanbHafl cxeMa ycrrpoiicTBa a^ oxna>KAeHMfl B03flyxa (cj)nr. 1) 

BKJ1K)HaeT B Ce6* 3aMKHyTblti 06-beM 1, CpHJIbTpOBeHTHJl^LlMOHHyK) 

cucTeiviy 2, TepMOsneiapuHecKUM B03AywHbifi reHepaTop xonoAa 3, 
CMdeiviy >KMAKOCTHoro TennooTBOAa 4, hctohhmk nocTOflHHoro 
HanpflweHwa 5, nynbT ynpaBneHMfl 6. TepMOsneiapuHecKMii B03AyuJHbiw 
reHepaTop xojiOAa (dpwr. 2 - 4) BKJitonaeT Tennon3onnpyK}U4MM KapKac 7, 
paAnaTopbi B03AywHbie 8 (<J>w\ 2), 8-1, 8-11 (4>nr. 3), KacKaA 
TepM03neKTpn4ecKMX 6aTapeii 9 (4)nr. 2, 3), 9-1, 9-11 (<J>nr. 4), 
>kmakocthom TennooTBOAflU4nw paAnaTop 10 c bxoaom 1 1 m bhxoaom 12 
(dpv\r. 3) TennooTBOA^iyeM >kmakoctm, Tennon3ormunK) 13 (noKa3aHO 
yc/iOBHo), pacTpy6 14, BeHTHJiflTop 15 (c^nr. 2-4), pa3Ae/iHTenbHbie 
Tenjion3onnpyK)L^Me npoKnaAKH 16 (4>nr. 3) paAnaTopoB B03AyLUHbix 
nepBofi n btopom CTyneHefi ox/ia>KAeHMfl B03Ayxa, Ten/iOBbie 
nepexoAHMKM 17 {dpwr. 4), TepMnsecKM coenuHfuomm xonoAHyK) CTopoHy 
TepMo6aTapen 9-II BToporo KacKaAa vi ropanyfo CTopoHy TepMo6aiapen 
9-I nepBoro KacKaAa. 

Pa6oTa ycTportcTBa ajih oxna^enm n HarpeBa B03Ayxa 3aicnK)HaeTCfl b 
cneAyK)U4eM. 

Bo3Ayx, npoxoA* nepe3 4)MnbTpoBeHTnnfli4MOHHyK) cwcTeMy 2 (cf>nr. 1), 
nocTynaeT b TepMosneKipunecKuPi B03AywHbiii reHepaTop xonoAa 3, 
KOTOpbM pa6oTaeT cneAyromitM o6pa30M. f1pn noAane nocTOHHHoro 
HanpaweHH* ot hctohhhio 5 Ha TepMos/ieicrpHHecKHe 6aTapen 9 (cjwr. 2) 
TepMOsneKTpMMecKoro B03AywHoro reHepaTopa xonoAa (c{)nr. 1 ) 6aTapen 
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npoM3BOA^T nepeKaMKy Tenxia c xojioahom CBoew ctopohw Ha rop*wyK). 
TaK KaK xonoflHa^ CTopona TepMOsneiapwHecKHx 6aTape£i 9 (cjDnr. 2) 
coeflMHeHa c B03flyiiJHbiMM paflnaTopaivin 8, to ohm oxna>KAaK)TCfl v\ 
oxna>KflaK)T B03flyx, npoflyBaeMbiM Mepe3 hmx BeHTmiflTopoM 15 ot 
TeMnepaiypbi T 1 flo TewinepaTypbi T 2 . Tenno, Bbiflen^eMoe 

TepMOSJieKTpMHeCKMMM 6aTape«MM 9, OTBOAHTCfl WMAKOCTbK), 

npoKannBaeMOM 4epe3 paflnaiop 10 HacocoM (Ha <t>nr. 1 no3WLina He 
noKa3aHa) wwflKOCTHoro TennooTBOfla b o Kpy>Ka \o uiee npocipaHCTBO. 
flaHHbiti BapnaHT TepMoaneKTpuMecKoro B03flyujHoro reHepaTopa 
xo/iOAa 3 (<£nr. 2), \AMe\ou\v\v\ KpaiiHMMM b naKeie xonoflHbie 
(B03flyujHbie) paAnaTopbi 8, MOweT HaxoAHTbca HenocpeACTBeHHO b 
33MKHyTOM o6*beivie 1 (cf>nr. 1), He Tpe6ya jennomonnum B03AywHbix 
paAnaTopoB npn 3HaMMTenbHOM CHHweHMH conpoTUBjieHMfl B03AyuJH0My 
noTOKy 3a cneT yBennneHHfl mx KonnnecTBa. 

TepMOsneKTpuHecKnw B03AyujHbiti reHepaiop xonoAa (4>w\ 3) 
ycTpoticTBa An* oxjia>KAeHMfl B03Ayxa pa6oiaeT aHa/iornHHO reHepaTopy 
xonoAa, npMBeAeHHOMy Ha dpwr. 2, ho OTjinnaeTCfl TeM, hto B03Ayx c 
TeMnepaTypoCi T 1 npoAysaeTCfl h oxna>KAaeTCfl flo TeMnepaTyp, 
cooTBeTCTBeH ho , T 2 w 6onee hh3kom T 3 Ha AByx noc/ieAOBaTenbHO 
ycTaHOB/ieHHbix CTyneHax 8-I n 8-II, Tennon30JinpoBaHHbix APyr ot Apyra, 
n HMeiomufi Ka>KAbiM, no KpawHew wiepe, OAHy TepMOO/ieKTpuHecKyK) 
6aiapeK) 9, oxna^atomyK) ero, npn stom HanpflweHHe nuTaHM^ 
TepMoajieicrpHHecKux 6aTapew 9 BTopofi CTyneHM oxna>KAeHUfl 8-11 
Aojdkho 6biTb 6onbiue neivi y nepBoti CTyneHu 8-1 n no3Bon*eT co3AaTb 
no xoAy ABHweHna B03Ayxa Heo6xoAKMbifi A-rm scjDcjDeKTHBHoro 
Tennoo6MeHa rpaAneHT TeMnepaTyp. 

TepMosneKTpMHecKMM B03AyuJHbii7i reHepaTop xonoAa (<£w\ 4) 
ycTpoiicTBa pj\n oxna>KAeHHfl B03Ayxa pa6oTaeT aHanornHHO reHepaTopy 
xonoAa, npuseAeHHoro Ha (J)nr. 2, ho OTJiwnaeTCfl TeM, hto B03AyujHbiM 
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paflwaTop 8 oxnax<flaeTC* AByivm KacKaflaMM TepMOoneKTpuMecKnx 
6aTapeM 9-1, 9-11, coeflMHeHHbix TennoBbiMW nepexoflHUKaMM 17, 
TepMMHecKM coeflMHflJoinne rop^MyK) CTopoHy TepMo6aTapen 9-I nepBoro 
KacKafla m xonoflHyio CTopoHy TepMo6aTapen 9-II BToporo KacKafla, npn 
3tom Hanp«>KeHne nmaHHfl KaooflOB T6pM03neKTpi/mecKi/ix 6aTapew 

flOJDKHO 6blTb yCTaHOBJieHO T3KHM, HT06b! XOJ10flOnpOM3BOflMTenbHOCTb 

BToporo KacioAa 9-11 paBHfl/iacb TennoBbifleneHHK) nepsoro KacKaAa 9-1 
npn Tpe6yeMOM nepenafle TeiwnepaTyp v\ MMHUMa/ibHOM noTpe6/ifleMcw 
moiuhocth. 3to no3BormeT 3HaHMTe;ibHO yBenwHUTb nepenaA 
TeMnepaTyp Me>KAy oxna>KAaeMbiM B03AyxoM n TennooTBOAflmew 
>KMAKocTbK) npw cHHweHHn sHepreTi/ineciaix 3aTpaT. 

Mcnorib30BaHne npeAJiaraeivioro n3o6peTeHHfl no3BonnT o6ecneHMTb 
3cj3c|)eianBHoe ox/ia>KAeHne v\ HarpeB B03Ayxa (ra3a) Ha pa3JiMHHbix 
TpaHcnopTHbix cpeACTBax, b nacTHOCTH, b Kyne naccawi/ipcKMX 
>Kene3HOAopo>KHbix BaroHOB, b Ka6nHax 3neKTpoTermoB030B, 
aBTOMo6nnefi m wx 3aKpbiTbix Ky30Bax, TaHKOB, 6poHeTpaHcnopTepoB, 

BepTOJieTOB, B MOpCKOM, B03AyWHOM, KOCMHHeCKOM H p^A© APy™X BMA^X 

TpaHcnopTa, a TaiOKe b crraLjHOHapHbix ycnoBHflx. Kpoivie Toro, 
npeA/iaraeivioe ycTpoucTBO o6ecneMMBaeT noAorpeB B03Ayxa nyTeM 
nepeK/iioHeHMfl nonapHoc™ npnno>KeHHoro k TepMOsneicrpwHecKiiM 
6aTapeflM HanpaweHwa. KoMnaKTHOdb, Marian wyMHOCTb m He6ojibwne 
Maccora6apnTHbie napaivieTpbi ycipoiicTBa ynpoujaioT ero ycTaHOBKy Ha 
o6*beKTe. 

g^^ig^ f|l|||g ji^pl 
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OEflEPAJlbHblM MHCTMTYT nPOMblWJlEHHOM 
COECTBEHHOCTH 

fin[3eflb!A^M|flOKyMeHT , | 

Na21 40365. OopMyna 

1 . Yctpomctbo fljifl oxna>KAeHMfl h HarpeBa B03flyxa b 33MKHyTOM 
06-beMe, coflepwamee TepMOsneKTpimecKiM B03flyujHbiM reHepaTop 
xonofla m Tenna, BKntCMaKDinnti b ce6a TepMoaneiorpMHecKwe 6aTapen, 
noflKnioMeHHbiM k ncTOMHUKy nocTOHHHoro TOKa sepe3 nyribT ynpaB/ieHMH, 
no3BO/iflK)Li4HM w3MeHflTb nonapHOCTb npnno>«<eHHoro K 
TepMoaneKTpMHecKMM 6aTape«M HanpaweHMfl, 

C|)H/lbTpOBeHTMn^L|MOHHyJO M TennOOTBOflfllHyiO >KHflKOCTHyK) CMCTeMbl, 

OTnuMajoLqeecfl TeM, hto TepMoaneKipunecKUM B03flyujHbiM reHepaTop 
BbinonHeH b BMfle no MeHbiueii Mepe flByx B03flyuiHbix h OflHoro 
>KMflKOCTHoro paAHaTopoB, npn stom Ka>KflbiM B03flyLUHbM paAnaTop 
coeflMHeH c cooTBeTCTBy io 1141/1 m >KMflK0CTHbiM paflHaTopoM nocpeflCTBOM 
OflHoro KacKafla TepMoaneKTpwHecKwx 6aTapefi, npuneivi ropflHaa 
CTopoHa TepMoaneKTpMMecKMx 6aTapefi coeflHHeHa c wiiflKOCTHbiM 
paflnaTopoM, a xonoflHaa CTopoHa - c B03flyujHbiM paflwaTopoM. 

2. YcTpoiiCTBO no n.1, OTnHHaiomeecfl TeM, hto B03flyiuHbie paflnaTopbi 
TepMOoneKTpMHecKoro B03flyiuHoro reHepaTopa xonofla h Tenna 
pa3fleneHbi no xofly flBHweHna B03flyxa He MeHee neM Ha flBe 
Ten/ion3onnpoBaHHbie flpyr ot flpyra CTyneHM oxna>KfleHn*, a 
cooTBeTCTByioLque mm TepMoaneiapimecKne 6aTapen MMewT pa3fiMHHbie 
pa6oHne Hanpa>KeHi/m, npwneM HanpaweHHe Ha TepMoaneiapunecKnx 
6aTapeax BTopotf CTyneHM 6oJibwe Hanpa>KeHi/!fl Ha TepMoaneiapunecKnx 
6aTapeax nepBofi cTyneHH He MeHee neM Ha 20% c cooTBeTCTByK)ini/iM 
yBenkiHeHneM Ha nocneayioiniix CTyneHax no xofly flBHweHHfl B03flyxa. 

3. ycTpoMCTBO no n.1 , oTnMHaromeecfl TeM, hto b Hero flononHMTenbHO 
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CTp. 2 H3 2 



BBefleH BTopoii Kaaofl TepMoanetapuMecKnx 6aTapeti, npn stom nepBbiw 
KacKafl TepMoa/ieKTpwMecKMX 6aTapefi coeflWHeH c BTopbiM nocpeflCTBOM 
Ten/iOBbix nepexoAHMKOB, TepwiMMecKW coeAUHJUOLqux ropywyio cTopOHy 
TepMoajieKTpimecKnx 6aTapefi nepBoro Kaoofla m xonoflHyio CTopoHy 
TepMoa/ieKTpuHecKnx 6aTapew BToporo Kaorafla. 

mm&mm^m\ mmsmj mm^m jjjig 
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